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A B S T R A C T
Carbon dioxide (CO2) is the most prevalent Greenhouse gas (GHG) produced by human activities.
Industrialization has been among the primary factors for increased CO2 production, mostly through the con-
sumption of electricity and the burning of fossil fuels. To investigate the current practices of energy management
in Malaysian manufacturing ﬁrms, this study collected survey data from ISO 14000 certiﬁed ﬁrms. The study
found that energy management practices are still very much in their infancy, and concern for carbon emissions is
limited in the Malaysian manufacturing context. A lack of competitive pressure for developing environmentally
friendly management practices generally prevails among industrial ﬁrms, although marginal improvements in
energy management practices and energy eﬃciency are evident. The study found that energy audit and energy
eﬃciency are two critical factors for reducing carbon emissions. The study also found that energy awareness,
knowledge, and commitment are related to energy eﬃciency. One key outcome of the study was the develop-
ment of a new theoretical model of energy management practices. The ﬁndings of this study have opened new
research and development opportunities to identify alternatives to monetizing environmental concepts such as
carbon emissions and energy eﬃciency.
1. Introduction
Atmospheric CO2 concentration levels have been rising since
tracking began in 1958. The data show that the burning of fossil fuels
contributes about 67% of the total worldwide of CO2 emissions into the
atmosphere today. CO2 is absorbed partly by the world’s oceans, but, as
emissions have climbed, the resultant acidiﬁcation of those same
oceans is increasingly leading to ecological and biological changes
while the continuously rising atmospheric concentration leads to global
warming and climate change (Cubasch et al., 2013). While CO2 is not
the only greenhouse gas contributing to the problem, it is the most
abundant greenhouse gas produced by human activities (IPCC, 2005).
CO2 is classiﬁed as a greenhouse gas and is created as a by-product
of consuming non-renewable fossil fuels such coal, petroleum and
natural gas as energy sources (Thollander et al., 2007). Environmental
damage from CO2 emissions leads to climate change, which further
exacerbates economic risks from severe weather events such as ﬂoods
that can, in turn, lead to the disruption of the supply chain and op-
erational losses (Halldórsson and Kovács, 2010). The threat of eco-
nomic loss and destabilization of global supply chains due to global
warming and climate change has created a vested interest by both
governments and the public to become aware of the downsides of un-
managed CO2 emissions (Dincer, 1999). Because of the evaluation of
the environmental and economic costs (Lam et al., 2010), international
agreements on climate change have been signed. One example is the
Kyoto Protocol and Intergovernmental Panel on Climate Change (IPCC),
which created a commitment to reducing greenhouse gases emissions
for the signatories.
Because evidence points to rising energy consumption as a primary
cause of increased CO2 production, managing energy eﬃciency is one
key to creating more sustainable economic growth while simulta-
neously minimizing environmental and social impacts (Saboori et al.,
2012). On the one hand, energy has been a critical driver of economic
activities and rising energy consumption has traditionally been seen as
a sign of strong national economic growth (Tugcu et al., 2012). On the
other hand, evidence shows causal links between energy consumption
and environmental and social health degradation. Some nations have
been wary of making severe changes that upset the balance between
economic growth and the well-being of its citizens and the environment
(Ang, 2008).
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